Major histocompatibility complex class II binding characteristics of peptoid-peptide hybrids.
The major histocompatibility complex (MHC) class II binding requirements for solvent-exposed peptide residues were systematically studied using amino acid and peptoid substitutions. In a peptoid residue, the side chain is present on the backbone nitrogen atom as opposed to the alpha-carbon atom in an amino acid residue. To investigate the effect of this side chain shifting on MHC binding, three amino acids in the central part of the peptide sticking out of the binding groove were replaced by corresponding peptoid residues. Two peptoid-peptide hybrids showed large affinity decreases in the MHC-peptide binding assay. To investigate this affinity loss, the individual contributions to MHC binding affinity of the side chain (position), the putative hydrogen bond, and the flexibility were dissected. We conclude that the side chain position as well as the backbone nitrogen atom hydrogen bonding features of solvent-exposed residues in the peptide can be important for MHC binding affinity.